Use of antioxidants for the prophylaxis of cold-induced peripheral nerve injury.
"Trench foot" is a particular risk for those involved in adventure tourism, for soldiers in winter mountain training exercises, and for the homeless. Nonfreezing cold nerve injury is characterized by axonal degeneration, which is attributed to free radicals released during cycles of ischemia and reperfusion. This pilot study sought to determine whether the administration of antioxidants might prevent or ameliorate the development of cold nerve injury. Twenty-six rats were divided into two groups. Group 1 animals received, by gavage, a mixture of vitamin C (150 mg/kg/d), vitamin E (100 mg/kg/d), and N-acetyl-L-cysteine (250 mg/kg/d) daily for 4 weeks. Allopurinol (20 mg/kg/d) was added in the last 4 days of treatment. Group 2 animals served as controls and did not receive any antioxidant supplements. After 1 month, two cycles of sciatic nerve cooling (0 degrees C) were induced in 10 controls and 10 experimental animals using circulating water through a nerve cuff. Six additional control animals were subjected to surgery but did not undergo nerve cooling. All animals were killed on the third postoperative day, and their nerves were processed for ultrastructural and quantitative studies. The proportion of degenerated myelinated and unmyelinated axons showed no significant difference between treated and untreated animals. We conclude that the administration of commonly used antioxidants does not prevent cold nerve injury.